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(Sj) A contact structure for toy motors. 



(57) A cbntact structure for toy motors in which a 
battery case (1) housing a battery (2) and a 
motor case (3) housing a motor (4) are detach- 
ably and relatively rotatably joined with the end 
of the battery case (1) received in the end of the 
motor case (3), and terminals (13, 14) are dis- 
posed at the ends of both cases (1, 3) such that 
they can be selectively brought into contact 
with each other. The cross-section of the end of 
the motor case terminal (13) is U shaped with its 
closed end (13a) oriented outward, and the 
battery case terminal (14) has a radially inner 
surface adapted to engage the radially outer 
surface of the closed end (13c) of the motor 
case terminal (13) upon joining and at a pre- 
determined orientation of the cases (1, 3). 



FIG. 4 



FIG. 5 
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The present invention relates to a contact struc- 
ture having a switching function for making and break- 
ing electrical connections between a motor in a toy 
and a battery power source. It relates particularly to 
such a contact structure that facilitates the smooth 
and positive joining of a battery case housing a bat- 
tery and a motor case housing a motor. 

Toys are known in which a case housing a motor 
is coupled to a case housing a battery for driving the 
motor. The coupling is such that simultaneously with 
the cases being joined the battery is positioned such 
that it can readily be connected to the motor. A typical 
such toy has cases which after coupling can be rela- 
tively rotated to make or break an electrical connec- 
tion. 

In toys of the type referred to above, in which the 
cases can be rotated to switch the motor on or off, the 
disposition of the terminals that must make contact 
when the cases are joined can be a problem. One pair 
of terminals must be located at a sufficient radius to 
"enable the switching system to function. This can lead 
to difficulties in the assembly of the toy If the two cas- 
es are not precisely aligned prior to coupling. 

The present invention is directed at a contact 
structure for toy motors in which a battery case hous- 
ing a battery and a motor case housing a motor are 
detachably and relatively rotatably joined with the 
end of the battery case received in the end of the mo- 
tor case and terminals are disposed at the ends of 
both cases such that they can be selectively brought 
into contact with each other. According to the inven- 
tion, the cross-section of the end of the motor case 
terminal is U shaped with its closed end oriented out- 
ward, and the battery case terminal has a radially in- 
ner surface adapted to engage the radially outer sur- 
face of the closed end of the motor case terminal 
upon joining and at a predetermined orientation of the 
cases. This contact structure substantially simplifies 
the coupling of the battery and motor cases while pre- 
. serving the facility of positive switching. 

: A toy of the prior art, and an embodiment of the 
present invention will now be described by way of ex- 
ample, and with reference to the accompanying sche- 
matic drawings wherein; 

Figure 1 is a longitudinal sectional view illustrat- 
ing a known type of submersible toy; 
Figure 2 is an enlarged end view of the motor 
case shown in Figure 1 ; 

Figure 3 is an enlarged detail view showing how 
the battery case and the motor case of Figure 1 
are joined together; 

Figure 4 is a longitudinal sectional detail view il- 
lustrating an embodiment of the present inven- 
tion; 

Figure 5 is an end view similar to Figure 2, show- 
ing the motor case in Figure 4; 
Figures 6A to 6C are enlarged plan sectional and 
front views of the motor terminals in Figure 4; and 



Figure 7 is a detail view similar to Figure 3, show- 
ing how the battery case and the motor case of 
Figure 4 are joined together. 
As shown in Figure 1 a cylindrical batter case 1 
5 wit h a closed end houses a battery 2. A cylindrical mo- 
tor case 3 houses a motor 4. A shaft 5 protrudes from 
a closed end of the motor case 3, to which shaft a pro- 
peller 6 is fitted. A rudder 7 is pivotally mounted on 
supports 8 projecting from the closed end of the mo- 
10 tor case 3. 

A mounting part 9 is integrally provided on the 
side surface of the motor case 3. Positive (10) and 
negative (11) terminals are disposed at the open end 
of the motor case 3, the negative terminal 11 being 

15 in contact with a negative terminal 12 of the battery 
case 1. As can be seen in Figure 1, terminal 12 is 
shown in contact with the inner circumferential sur- 
face of terminal 11 and in such a manner that the out- 
er circumferential surface of the battery case 1 can 

20 be detachably and relatively rotatably joined with the 
inner circumferential surface of the motor case at the 
junction therebetween. With a battery 2 installed as 
shown in the case 1 ( coupling the cases 1 and 3 re- 
sults in the positive battery terminal making electrical 

25 contact with the positive terminal 10 on the motor 
case. mi;- I/O. 

In the assembly shown in Figure 1 arid 2, the mo- 
tor 4 can be driven to cause the propeller 6 to rotate 
by joining the battery case 1 with the motor case 3 

30 and rotating these relative to one another until the 
negative terminals 11 and 12 make contact To stop 
the motor 4, the electrical connection is broken by rel- 
ative rotation of the cases 1 and 3 to separate the ter- 
minals 11 and 12. This is further illustrated in Figure 

35. 2, which shows the orientation of the cases with the 
terminals making contact If the cases are rotated to 
a position where the negative terminal 12 is located 
at 12a or 12b, the motor4 is turned off. To clearly in- 
dicate the state where the, negative terminals 1 1 and 

40 12 are separated and brought into contact, mating 
marks (not shown) are provided on the outer circum- 
ferential surface at the junction between the battery 
case' 1 and t he motor case 3. ' ' ' r 

Because the negative terminal. 12 provided on 

45 the battery case 1 is jocated on the axial side of the 
negative terminal 11 provided on the motor case 3, 
difficulties can arise when joining the cases together. 

As shown in Figure 3, a gap 1b in the battery case 
1 into which the negative terminal 11 provided on the 

so motor case 3 must fit is very small. One reason for 
this is that the negative terminal 12 on the battery 
case 1 is located in the vicinity of the inner circumfer- 
ential surface 1a of the battery case 1. For ease of il- 
lustration the battery 2 is not shown in Figure 3. If the 

55 battery case 1 is advanced by mistake in the joining 
direction with the end of the battery case 1 on the ax- 
ial side of the negative terminal 11, as shown in Fig- 
ure 3, the negative terminal 11 may be sandwiched 
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between the outer circumferential surface of the bat- 
tery case 1 and the inner circumferential surface of 
the motor case 3, making it impossible to electrically 
connect the negative terminals 11 and 12. 

Further, if the battery case 1 and the motor case 

3 are caused to relatively rotate in the mistaken ori- 
entation as described above, the outer circumferen- 
tial surface, that is, the mating surface of the end of 
the battery case 1 can be scratched by the negative 
terminal 11, and when the mistaken orientation is cor- 
rected, the result can be insufficient mating with the 
motor case 3, and also in poor electrical connection. 

In the embodiment of the invention illustrated in 
Figures 4 to 7, like parts are indicated by like numer- 
als where appropriate. However, the motor terminal 
and battery terminal 14 on the motor case 3 and the 
battery case 1 respectively, take a form different from 
the terminals 11, 12 of Figure 1 in that inter alia, the 
outer circumferential surface of the motor terminal 13 
can be brought into contact with, and separated from 
the inner circumferential surface of the battery termi- 
nal 1 4, to turn the motor 4 on and off as required. This 
is achieved by relative rotational movement of the 
cases 1, 3 such that when the battery terminal 14 is 
located at 14a or 14b, as shown in Figure 5, the motor 

4 is turned off. 

As shown in Figures 6A, 6B and 6C, the cross- 
section of the end of the motor terminal 13 is a U 
shape having a dosed end 13a oriented radially out- 
wards and the open end oriented radially inwards, rel- 
ative to the axial line of the motor 4 as shown in Figure 
5. Substantially triangular wings 13c are integrally 
formed on the side edges on the end of the strip- 
shaped base 13b. The base 1 3b is formed with a pro- 
jection 13d for holding a brush arm. 

With the construction shown in Figures 4 to 6, 
when t he battery case 1 and t he motor case 3 are cor- 
rectly coupled, the inner circumferential surface of 
the battery terminal 14 is located radially outward of 
the motor terminal 13. Switching is therefore effected 
by rotating the battery case to bring the battery ter- 
minal 14 and the motor terminal 1 3 selectively into or 
out of contact with each other. However, and as 
shown in Figure 7, if the battery case 1 is advanced 
towards the motor case 3 out of proper alignment, for 
example with the axial lines of the battery case 1 and 
motor case 3 inclined, the end of the battery case 1 
comes in contact with the end edges of the wings 13c 
of the motor terminal 13. As a consequence, the bat- 
tery case 1 only pushes up the motor terminal 1 3, and 
the further advancement of the battery case 1 in the 
joining direction can be prevented. Thus, a fail-safe 
function is accomplished. On the other hand, the gap 
3b between the motor terminal 13 and the inner cir- 
cumferential surface 3a of the motor case 3 can be 
made largerthan that between the battery case 1 and 
the battery terminal 14, and this facilitates proper 
coupling as the battery terminal 1 3 can be advanced 



relatively easily into the larger gap 3b. 

In the embodiment of the invention described 
above, the end edges of the wings 13c of the motor 
terminal 13 are inclined with respect to the axial line 

5 of the motor case 3. However, the same preventative 
effect can be achieved if these end edges are formed 
so as to intersect orthogonally with the axial line. Pre- 
ferably, the inclination of the end edges to the axial 
line is in the range 45° to 90°. A particularly preferred 

10 angle is 60°. The closed end 13a of the motor terminal 
may be formed not only into a flat surface but also into 
a cylindrical or spherical surface concentric with the 
axial line of the motor case 3, for example, or other 
appropriate surfaces so long as the switching action 

15 described above remains functional. 

The principle benefits offered by the present in- 
vention can be summarised as follows: , - ; 

(1) Since the gap between the motor case termi- 
nal and the inner circumferential surface of the 

20 . motor case can be made larger than in the prior 
art, the battery case terminal can be easily and 
smoothly inserted .into the gap, facilitating the 
coupling of the battery case and the motor case. 

(2) The chance that the battery case and the mo- 
25 tor case can be incorrectly coupled by mistake or 

, for any other reason is reduced. Switching errors 
due to the unwanted nipping of the motor termi- 
nal, or the improper coupling of the cases due to 
chipping of the case mating surfaces that had 
30 been often experienced in the past can be sub- 

stantially prevented. All this improves positive 
switching between terminals. 



35 Claims 

1 . A contact structure for toy motors in which a bat- 
tery case (1) housing a battery (2) and a motor 
case (3) housing a motor (4) are detachably and 

40 relatively rotatably joined with t he end of the bat- 

tery case (1) received in the end of the motor 
case (3), and terminals (13, 14) are disposed at 
the ends of both cases (1 , 3) such that they can 
be selectively brought into contact with each 
45 other 

CHARACTERISED IN THAT 
the cross-section of the end of the motor case 
terminal (13) is U shaped with its closed end 
(13a) oriented outward, and the battery case ter- 
se mina! (14) has a radially inner surface adapted to 
engage the radially outer surface of the closed 
end (13c) of the motor case terminal (13) upon 
joining and at a predetermined orientation of the 
cases (1, 3). 

55 

2. A contact structure according to Claim 1 wherein 
the outer surface of the closed end (13a) of the 
motor case terminal (13) is substantially flat. 
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3. A contact structure according to Claim 1 wherein 
the outer surface of the closed end (13a) of the 
motor case terminal (13) is curved. 

4. A contact structure according to any preceding s 
Claim wherein the end edges of the motor case 
terminal (13) along the legs of the U-shape 
cross-section are inclined relative to the axial line 

of the motor case (3). 

10 

5. A contact structure according to Claim 4 wherein 
the angle of inclination is in the range 45° to 90°. 

6. A contact structure according to any preceding 
Claim wherein relative rotation of the cases (1 , 3) is 
moves the terminals (13, 14) relative to each 
other along a circular arc between engaged and 
disengaged positions (12a, 12b). 

7. A toy motor in which a battery case (1) housing a 20 
battery (2) and a motor case (3) housing a motor 

(4) are detachably and relatively rotatably Joined 
with the end of the battery case (1) received in 
the end of the motor case (3), and terminals (13, 
14) are disposed at the ends of both cases (1,3) 25 
such that they can be selectively brought into 
contact with each other, including a contact 
structure according to any preceding Claim. 
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FIG. I 

(PRIOR ART) 



4 3 8 




FIG. 2 

(PRIOR ART) 
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FIG. 3 

(PRIOR ART) 
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FIG. 6A 
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FIG. 6B 




FIG. 6C 
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FIG. 7 
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